Abstract
shows, for each station, the number of earthquake records retrieved from the 136 database (depending on data availability and station operation), for which an attempt to mea-137 sure ellipticity has been done; and the success rate, i.e., the ratio of number of measurements 138 effectively obtained vs. the number of attempts. We notice that the measurement success rate 139 is generally much lower for stations in the sedimentary plain than for stations on the mountain 140 belts. This is probably due to two main reasons: 1) noisier locations in the plain, due to an- Measurements of seismic wave amplitudes can be affected by systematic errors due to prob- 
153
For each station we calculate synthetic seismograms using normal mode summation (Gilbert, coefficient C between the data and the synthetics using the following equation:
where o i are the observed data and s i are the synthetic. N is the number of time points in the 161 surface wave window. We then recalculate C for the radial and transverse component at each 162 rotational step. We define the total correlation coefficient C T OT as: 
where δα it the correction angle. The best correction angle δα is the one that corresponds to 164 maximum C T OT .
165
We run the algorithm for each earthquake available and for each station. We statistically 166 summarize the δα found and calculate the median for each station. We then obtain a correction scheme based on that proposed by Tanimoto & Rivera (2008) . This is illustrated in Figure 4 .
180
We first measure the signal-to-noise ratio (SNR) on all the records by comparing the maxi- 
222
We then proceed to make measurements on real data for all the stations shown in Figure   223 2, for 12 wave periods between 10 s and 110 s. Results for two sample stations are shown 224 in Figure 7 where, for reference, we also plot the theoretical ellipticity curve for PREM. 
290
In order to address this question, we perform a synthetic test. We compute synthetic 
298
The SEM synthetics are computed using 3456 processors and are accurate down to a period of 299 ∼ 5.6 s. H/V ratios are then measured on the SEM synthetics using the same measurement 300 technique as that used with real data. We also compute theoretical ellipticity using 1D models by considering for simplicity that prograde motion would show a cross-correlation equal to −1
339
(rather than +1), maintaining the usual (positive) phase shift. and hence where the bigger mismatch occurs. Nevertheless, the overall behaviour of the theo-347 retical curve is captured well, and gives us some clues on the expected behaviour for real data 348 measurements.
349
We then calculate the theoretical transition period for the whole study area as expected by trains may come from all azimuths, hence they present complete ambiguity on motion polarity). ponent misalignments in the seismic stations used, which were found to be negligible.
388
Rayleigh wave ellipticity is sensitive to shallower structure than phase and group velocity 389 for the same period. It is mostly sensitive to v S , but it is also sensitive to v P and density. In order to test whether ellipticity depends only on the structure beneath the receiver station formances for ambient vibrations on a shallow structure and consequences over Vs inversion.
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, where N is the number of periods, E m is the ellipticity measured on synthetics and E t is the theoretical ellipticity calculated from eigenfunctions. Even : 201209051442A Mw: 7.7 Dis ance: 87.2deg Figure 9 : Comparison between ellipticity measured on synthetics seismograms computed with a 3D model and ellipticity measured on synthetics computed with a 1D model built using the 3D profiles beneath each station. The bars are the errors associated with real measurements from each station. They give an estimate of the errors expected in real measurements (see figure 10 ). In the boxes the correlation coefficient between the two datasets is shown. This test shows that the local 1D approximation at the receiver can be used instead of a 3D model from source to receiver. The errors are always under the observed data errors. Figure 12 : Map of the transition period between retrograde and prograde particle motion calculated on model MAMBo. In blank areas no transition is found for T > 1 s. 
